Introduction: The high prevalence of rheumatic diseases and the countless adverse effects caused in the individual make them a great challenge for governments and healthcare systems worldwide. Objective: To assess the prevalence of rheumatic diseases in the elderly and their relationship with some biopsychosocial variables. Method: This is a cross-sectional population-based study whose data were obtained from the FIBra Study electronic database, developed in the 2008-2009 period and involving 2,593 individuals older than 65 years who lived in urban areas. Results: We found that rheumatic diseases have a prevalence of 43.5% in the elderly sample, with mean age of 72.3 years old and predominance of females. The biopsychosocial variables more strongly associated with rheumatic diseases were: chronic diseases (52.1%); depressive symptoms (56.7%); regular (48.5%), poor or very poor (52.3%) health self-evaluation; report of one (49.7%) or more (62.7%) cases of falls; and obesity (57.0%). Conclusion: We found a high prevalence of rheumatic diseases in the elderly population and a close relationship of these with the individual's biopsychosocial variables, and given the world population ageing, the scenario is worsened in the public healthcare and thus strategies for prevention and early treatment of these diseases should be implemented urgently.
INTRODUCTION
There are more than 100 diseases classified as rheumatic, with Osteoarthritis (OA) and Rheumatoid Arthritis (RA) being the most prevalent in the elderly population and both being chronic and characterised by moderate to intense pain, oedema, joint rigidity, muscle weakness, among other signs and symptoms [1] [2] [3] .
Far beyond the physical damages affecting the carriers of these diseases are emotional, social and financial harms, since rheumatic diseases have seen associated with depressive symptoms, reduced family life, decrease in daily life, religious, leisure activities, and increase in the number of medical licenses, including labour absenteeism, loss of productivity and job abandonment 4, 5 .
Although there are several studies investigating the prevalence of rheumatic diseases, only a few ones address this issue in the elderly population. Furthermore, up to now there is no study aimed to understand the relationship of these diseases with aged individual's biopsychosocial variables in an attempt to establish their repercussion to the individual and society. This work seeks to understand the context of rheumatic diseases in the elderly individual by investigating their both prevalence and related factors.
MATERIAL & METHODS
This is a cross-sectional population-based study of 2,593 elderly subjects, whose data were obtained from the FIBRA (Frailty in Brazilian Elderly) electronic database, which was developed in the 2008-2009 period, with support by the National Council for Scientific Research (CNPq). All the subjects were 65 years of age or older and had been recruited from urban areas.
The present study was approved by the local ethics research committee of the State University of Campinas (CAAE 49730615.5.0000.5404) according to protocol number 208/2007 of FIBRA Network Project.
The FIBRA Network
Elderly males and females were included in the study and then divided into four groups by age: 65-69, 70-74, 75-79 and 80 years or older. The cities whose data were used in this work are: Campinas (São Paulo), Belém (Pará), Parnaíba (Piauí), Campina Grande (Paraíba), Poços de Caldas (Minas Gerais), Ivoti (Rio Grande do Sul) and Ermelino Matarazzo (São Paulo).
The minimum number needed to form a sample for cities with more than 1 million people (e.g. Campinas and Belém) was of 601 subjects, considering a sampling error of 4%. The other cities with less than 1 million people, samples of 385 subjects were estimated for a sampling error of 5%.
A two-stage conglomerate sampling was performed for conducting this study. In the first stage, urban census sectors of the participating cities were selected by draw. In the second stage, the aged individuals were recruited at their homes by identified and trained personnel, who followed a presentation protocol to explain the research and invite them. The objective of the recruiters was to identify elderly individuals who could meet the following inclusion criteria: to understand the instructions; to accept to participate in the study; to dwell permanently in the place and census sector; and to be older than 65 years old. The following elderly individuals were excluded from the study: those who presented deficits in memory, attention, communication, spatial and temporal orientation functions; cognitive impairment; permanent or temporary disability to walk (except those using gait assistive devices); localised loss of strength and aphasia resulting from cerebrovascular accidents (CVA); severe impairment of movements, speech or affection associated with advanced Parkinson's disease; severe deficits in hearing and vision and/or being terminally-ill.
Data Collection
Data were collected during single meetings lasting from 40 to 120 minutes in which the elderly individuals were told about the research purposes, and if they agreed to participate then they had to sign an informed consent form.
In the first phase of the data collection, the elderly subjects underwent blood pressure and anthropometric measurements, with frailty, demographic and socioeconomic variables being evaluated as well. Minimental state exam (MMSE) 6 was used for cognitive evaluation, with those scoring below the cut-off being excluded before completing the questionnaire. The cut-off points were 17 for illiterate subjects, 22 for subjects with 1-4 years of schooling, 24 for subjects with 5-8 years of schooling and 26 for those with 9 or more years of schooling. These cut-offs were based on the criteria suggested by the Brazilian Academy of Neurology, published by Brucki et al. (7) minus a standard deviation.
In the second phase, the elderly subjects scoring above the cut-off points in the MMSE were asked to complete a self-report assessment of physical health, functionality, depressive symptoms, life satisfaction, chronic diseases (signs and symptoms), sleep problems, falls and fractures, use of medications, smoking and drinking, access to medical and hospital services in the past year ( Figure 1 ). 
Instruments for Data Collection
The variables analysed in the present study were the following: a) Rheumatic disease was identified by asking "Has any doctor told you that you have arthritis or rheumatism?" The subject had to answer yes or no. b) Demographic characteristics were gender and age group (65-69, 70-74, 75-79 and 80 years or older). c) Socioeconomic characteristics were education level, which was grouped according to the years of schooling (never studied, 1-4 years, 5 years or more), and per capita monthly family income, which was divided into the following income ranges: above 5 minimum salaries, 5 to 3.1 salaries, 3 to 1.1 salaries, and below or equal to 1 salary. d) Number of chronic diseases was identified by asking "Has any doctor told you that you have some of the following chronic diseases: systemic blood pressure, diabetes mellitus, heart disease, CVA/ischemia/stroke, cancer, lung diseases or osteoporosis?" The subject could answer yes or no for each disease. In the end, the results were grouped into two ranges: none to two diseases and three or more diseases. e) Functional capacity was evaluated through selfreport by the subjects regarding Instrumental Activities in the Daily Living (IADLs) and Basic Activities in the Daily Living (BADLs), with those reporting the need of partial or total assistance for performing one or more IADLs and BADLs being considered dependent according to the following scales: I -The Lawton Instrumental Activities of Daily Living (IADL) scale: 8, 9 This scale assesses the assistance needed to perform seven IADL items, namely: to telephone, to use transportation, to make purchases, to cook, to use medication and to handle money. The elderly subject should answer whether he or she was fully independent as well as whether he or she needed some or full assistance to perform each one of these activities.
II -Katz Index of Independence in Activities of
Daily Living (BADL) scale: 10, 11 This scale assesses the assistance needed to perform six self-care BADLs (basic): to feed, to control sphincter, to displace, to perform personal hygiene, to dress oneself and to bath oneself. The elderly subject was asked whether he or she was fully independent as well as whether he or she needed some or full assistance to perform each one of these activities. f) Social involvement was evaluated through self-report by the subjects regarding Advanced Activities in the Daily Living (AADLs). We used a previously tested questionnaire with items on participation in the following activities: to make visits; to go to church or social meetings; to frequent cultural events; to drive a car; and to attend third age universities and/or community groups for the elderly. The answer might be "never did", "stopped doing", and "still do". Items whose answer was "still do" were scored, with maximum score of 6 points. The results were divided into the following ranges of AADLs: 0 to 2 activities maintained, 3 activities maintained, and 4 to 6 activities maintained; which evidenced the degree of social development of the elderly subjects. g) Waist-hip Ratio (WHR) was calculated by dividing the waist circumference (cm) by the hip circumference (cm), with the result being classified according to criteria proposed by Lohman et al., (12) in which the risk of metabolic complications associated with obesity was rated as low, moderate or high. h) Body Mass Index (BMI) was obtained by using the following formula: weight (kg) divided by the square of the height (cm). For classification of the nutritional state, we followed the recommendations set by the Pan-American Health Organisation (PAHO), which established the following ranges for the elderly: 17 . The first question was: "Have you felt that you had to make an effort to do your usual tasks?" The second question was: "Haven't you managed to do your things?" Each one allowed the following answers: never/seldom; a few times; most of the time; always. Only those subjects answering "always" or "most of the time" and one of two questions scored for fatigue. III -Grip strength was evaluated with a portable hydraulic hand dynamometer (JAMAR, Lafayette Instruments Inc.). The values obtained were recorded in kgf. The elderly subject should be seated with the dominant arm flexed at 90-degree angle in relation to the forearm. Then he or she was asked to press the device's lever as much as possible, relaxing the hand after reaching the maximum peak force. This task was repeated three times with 1-minute interval between them. Low grip strength was defined as the mean of the 3 values obtained, adjusted by gender and BMI according to the ranges recommended by the World Health Organisation (WHO), cited by Marucci & Barbosa 18 . IV -Gait Slowness was evaluated with the elderly subject walking a distance of 4.6 m at his or her usual speed. Two 2-metre long lines were added before and after the trajectory, with the first being used for acceleration and the second for deceleration. The subject was allowed to use his or her gait assistive device (e.g. walking frame or cane) in the task. Three attempts were made and timed for each trajectory by using a hand stopwatch. The times for acceleration and deceleration (2 metres each) were not recorded. At the end of all evaluations, the elderly subjects were rated as non-frail when they had no score, pre-frail when they scored on one or two criteria, and frail when they scored on three or more criteria. l) Fall stories were obtained through self-report by asking "Over the last 12 months, have you fallen?" In affirmative case, it was asked about how many times it had occurred.
Data Analysis
Data on the elderly subjects were entered into the database and two trained raters checked the consistency of the information, which required 100-percent concordance for acceptance of the records. "Arthritis or other rheumatic disease" was considered the dependent variable, whereas the others considered independent. Percentage distributions and respective 95% confidence intervals were estimated for analyses.
The associations between independent variables and rheumatic diseases were analysed by using the Pearson's chi-square test at significance level of 5%. Poisson regression analyses (simple and multiple) were also used to estimate both gross and adjusted prevalence ratios. Variables with significance level below 20% (p≤0.20) were introduced into the Poisson multiple regression model and in the relationship with the dependent variable, remaining in the model only those with p≤0.05. The regression model was developed in two steps. In the first step, sociodemographic variables were introduced, whereas indicators of physical health, mental health and the indicator of subjective health were added in the second step ( Figure 2 ). Data analyses were performed by using the Stata software version 11.0.
RESULTS
In this study we have analysed data from 2,593 elderly individuals, whose mean age was 72.3 years old (95% CI: 72.1-72.5) and 65.9% were female. The prevalence of rheumatic diseases was 43.5% (95% CI: 41.6-45.4). In Table 1 can observe a higher prevalence of self-reported rheumatic diseases among female subjects (52.5%). Table 2 , the categories of health conditions presenting statistically significant prevalence of rheumatic diseases were the following: presence of three or more chronic diseases (52.1%); dependent to functional capacity (46.5%); elderly subjects with depressive symptoms (56.7%) reporting their health as regular (48.5%), poor or very poor (52.3%); fragile elderly (54.8%); report of one (49.7%) or more (62.7%) episodes of fall, and high risk between waist-hip ratio (48.1%) and their categories of reference. With regard to BMI, elderly subjects with low weight had less prevalence (33.6%) compared to other categories.
As one can observe in
The use of the hierarchical multiple regression model showed that prevalence of rheumatic diseases was higher in women (PR=2.00). Higher prevalence ratios were also observed in elderly individuals with 3 or more chronic diseases, those with depressive symptoms, those reporting their health as being regular or poor/ very poor, and those reporting 1 or more episodes of fall compared to the their reference categories. Increase in body weight was also positively associated with a progressive prevalence of rheumatic diseases. Obese individuals showed a PR=1.49 (95% CI: 1.28-1.73) compared to those with low weight (Table 3 ). 1.69 (1.45-1.96 )
DISCUSSION
Despite the fact that self-report for rheumatic diseases has great sensitivity and specificity (around 70%), (20) these figures are still conflicting as depending on how the authors define such diseases or how the question is formulated, data fluctuate from 12.2% from 51.9% of prevalence 7, 21 .
Although the prevalence is not specific for the elderly, it was similar to that found in our study as 43.5% of the subjects reported having one or more rheumatic diseases. With respect to the prevalence of rheumatic diseases in Brazil, the National Sample Survey of Households (PNDA) conducted between 2008 to 2013 showed that self-reported rheumatism was more prevalent among women and over age. (21, 22) Our finding corroborates the data from the literature, at least partially, thus evidencing a higher prevalence of rheumatic diseases among women.
The prevalence of rheumatic diseases was 21% higher in individuals who reported having 3 or more chronic diseases. Recent data point that approximately 70% of the world's elderly population has multi-morbidities, that is, two or more chronic diseases 23 . The high prevalence of chronic diseases and its relationship with rheumatic diseases show the necessity of multidisciplinary and interdisciplinary treatment.
The great number of aged individuals who report the presence of depressive symptoms in our study is easily explained by the presence of some rheumatic disease, thus making them more susceptible to developing physical and functional disability over time, which may impair their quality of life 24 . The chronic pain itself, resulting from these diseases, favours the emergence of a depressive picture due to the long-lasting suffering caused to the patient, particularly the elderly, who are at higher risk of not following the medical recommendations or not continuing the treatment 25 . Some authors state that the high prevalence of depressive symptoms among rheumatic patients may also be related to the inflammatory character of these diseases, which produces neurochemical and neuroendocrinal alterations in the body, thus favouring the emergence of depressive picture, behavioural changes and cognitive deficits 26 .
This same inflammatory process, which may be involved in the physiopathology of depression, is already established for obesity -a condition increasing progressively in the elderly population 27 . It was found that the increase in body weight is positively associated with rheumatic diseases in aged individuals. It is known for long that body weight causes an overload on some joints and periarticular structures of the body, but there is increasing evidence that obesity is a risk factor contributing mostly to the emergence or impairment of rheumatic diseases due to the inflammatory process involved with the increase in body fat 28 .
The combination of ageing with obesity characterises a systemic inflammatory state in which some inflammatory substances (e.g. TNF-a and IL-6) have catabolic effects on the skeletal muscles, which also predisposes to sarcopenic obesity and reduces the physical and functional capacity in this population. (27) This inflammation associated with joint and periarticular degradation provokes a clinical picture characterised by pain, oedema, muscle weakness, reduced movement amplitude, deformity, joint instability and functional impairment, which makes it difficult to perform simple daily activities (e.g. wearing shoes) and consequently decreases the quality of life of the affect individual 29 .
The above-described signs and symptoms seem to justify the fact that a significant number of aged individuals with some rheumatic diseases reported at least one episode of fall. Therefore, rheumatism might be seen as a factor predisposing to falls, as elderly individuals with rheumatic disease are 68% more likely to suffer falls compared to healthy ones. In addition, 80% of these individuals develop related lesions and they have 3 times more risk of suffering fractures after falls 23, 30 .
Because of all the complications associated with the presence of rheumatic diseases, one can understand why aged individuals with rheumatic diseases reported having regular, poor or very poor health. This health self-perception has been increasingly more used in the research because it yields results similar to those by more objective assessments of health status, in addition to being considered an important predictor of mortality 31 .
On the other hand, we expected that functional capacity was significantly associated with rheumatic diseases, but it did not happen. One of the reasons for this finding could be the fact that the rheumatic subjects were already significantly affected, and this was not assessed in our study since joint radiographs and a specialist physician would be needed to confirm the presence of rheumatic lesion 32 . Regardless of these reasons, it has been already shown that functional incapacity is progressively decreasing over the years because of the greater knowledge on the physiopathology of rheumatic diseases and the improvement of pharmaceuticals and other treatments for such diseases 33 . These recent treatments for rheumatic diseases 34 have been shown to be very efficient, alleviating the symptoms and improving the quality of life of the affected individuals, which might explain their greater social participation -a finding also demonstrated elsewhere 35 .
In our study, frailty was another variable not significantly related to rheumatic diseases. Some rheumatic diseases (e.g. osteoarthritis) have been already related to a higher incidence of frailty among elderly individuals 36 , but many rheumatic diseases have not yet been studied to assess such a relationship, and because we had included all the rheumatic diseases in our study, this might have contributed to our finding. Furthermore, the close relationship between frailty syndrome and cardiovascular diseases -a variable not analysed separately from other chronic diseases in our work -may have contributed to our results 37 . The lack of association between rheumatic diseases and frailty in our study reinforces the concept that frailty is a yet little-known clinical syndrome.
One limitation in our work, as well as in other population-based studies using self-report data, was to obtain an actual prevalence of certain diseases in the population, as in the case of rheumatic diseases in aged individuals. Other epidemiological studies should be conducted using self-report questionnaires, but also added with medical diagnosis. This is necessary because such information is of fundamental importance of implementing public health care strategies.
CONCLUSION
The gradual and progressive rise in the number of elderly people and consequently in the cases of rheumatic diseases in this population, in addition to the close relationship between these and some relevant biopsychosocial variables, increases both demand and costs for both health care system and population.
This study showed a high prevalence of rheumatic diseases in elderly and their strong relationship with important biopsychosocial variables, as chronic diseases, depressive symptoms, health self-report, falls and BMI.
Therefore, it becomes clear that the scenario is critical, and there is urgency in investing in socialeducative measures in order to prevent these diseases among the population. Programs and research should also be financially supported for early treatment of rheumatic diseases, mainly in the elderly population.
